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(54) METHOD FOR PRODUCING OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing an 
optical fiber realizing a microstructure, having desirable occupancy rate 
of sub-medium, reducing transmittance loss of the fiber and reducing a 
manufacturing cost. 

SOLUTION: This method for producing an optical fiber conducting light 
of a prescribed wave length in the axial direction through the total 
reflection or Bragg reflection comprises a main medium and a sub- 
medium. A plurality of regions comprising the sub-medium are arranged 
in a region comprising the main medium, wherein respective region 
extends in the axial direction. This method comprises the steps of a 
perform producing step (step S1) to produce a perform for the optical 
fiber, a void forming step (step S2) extending in the axial direction in the 
perform using a drilling tool provided with a rod- like main body, a 
cutting edge provided at a distal end of the main body, grooves spirally 
provide on the periphery of the main body and a drawing step (step S4) 
to draw the perform in which void is formed. 
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[0038] 

Fig. 1 is a flow chart illustrating an outline of a 
method for fabricating an optical fiber of an embodiment 
of the present invention. According to the present 
embodiment , there is provided a method for fabricating an 
optical fiber wherein a main medium region and a secondary 
medium region are provided in a cross section orthogonal 
to an axial direction, and each region extends in the axial 
direction. First, a preform optical fiber is fabricated 
( step SI ) . Next , air holes extending in an axial direction 
are formed in the preform by using a drilling tool 
comprising a main body which is formed in the shape of a 
rod, a cutting edge which is mounted on the end of the main 
body, and a groove which is provided in the outer periphery 
of the main body in spirals (step S2) . Next, the surfaces 
of the formed air holes are smoothed (step S3) . Finally, 
the preform is drawn to a fiber (step S4). 
[0039] 
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Fig. 2 is a figure showing a drilling tool used in 
an air-hole formation process. The drilling tool 1 
comprises a main body 2 which is formed in the shape of 
a rod, a cutting edge 3 which is mounted on the end of the 
main body 2 , and a groove 4 which is provided in the outer 
periphery of the main body 2 in spirals . Diamond powder 
is adhered to the cutting edge 3. Air holes extending in 
an axial direction are formed in a preform by using this 
drilling tool 1. The location and size of the air holes 
are selected such that an optical wave can be guided by 
using total reflection or Blagg reflection, while desired 
optical waveguide characteristics can be achieved. 
[0040] 

As set forth above, by using the drilling tool 1 
having the spiral groove 4, drill cuttings can be 
discharged easily, so that a possibility of breakage of 
the drilling tool 1 is lowered, thus leading to improvement 
of the yield. 
[0041] 

Fig. 3 is a figure illustrating an air-hole formation 
process for forming air holes in a perform having an 
integrated structure by using the drilling tool. In Fig. 
3, the X-direction is the axial direction of the preform 
or that of an optical fiber. 
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[0042] 

The preform 20 having the integrated structure is 
made of pure silica glass, which is homogeneous in the 
preform 20. In the present embodiment, the preform 20 is 
in the form of a cylinder having a diameter of 68 mm and 
a height of 300 mm. This preform 20 can be formed in a 
preform fabrication process by using e.g. vapor-phase 
axial deposition (VAD) etc. 
[0043] 

In the air-hole formation process, air holes 21 are 
formed in the preform 20 by using the drilling tool 1. The 
air holes 21 have a diameter of 3 mm and a depth of 100 
mm. A total of 36 air holes 21 are arranged in a hexagonal 
lattice with a pitch of 5 mm. As shown in Fig. 3, the 
preform 20 having an integrated structure is fixed, so that 
the drilling tool 1 is applied with a driving force from 
a driving source not shown in the figure, and is lowered 
in the X-direction of Fig. 3 while rotating, thereby 
forming the air holes 21. In order to eliminate cutting 
rubbishes, a water stream is poured on the drilling tool 
1. 
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